Evaluation and validation of multiple cell lines and primary mouse macrophages to predict phospholipidosis potential.
Phospholipidosis (PLD) in preclinical species can lead to regulatory delays thereby creating incentives to screen for PLD during drug discovery. The objective of this work was to compare, optimize, and validate in vitro PLD assays in primary mouse macrophages and hepatocyte- (HepG2, HuH7) or macrophage-derived cells lines (I.13.35, RAW264.7) and to evaluate whether primary cells were better at predicting PLD. Assay precision, determined by a measure of signal to noise window (Z'), within assay variability, and day-to-day variability, using amiodarone, was generally acceptable for all cell types; however, precision limits for HepG2 and HuH7 were slightly below assay acceptance criteria. Up to 66 known PLD inducers and non-inducers were subsequently tested to validate the assays. The concordance for predicting PLD in primary macrophages, I-13.35, RAW264.7, HuH7, and HepG2 cells was 91%, 74%, 73%, 62%, and 62% respectively using a decision limit of EC50≤125 μM as a positive finding. Increasing the number of negative controls tested in RAW264.7 cells and changing the decision limit to ≥4-fold increase in PLD, improved the specificity and overall concordance to 88%. RAW264.7 cells were selected as the primary screen for predicting PLD, and together with the primary macrophages, were integrated into an overall testing paradigm proposed for use in PLD risk identification.